Kearn. His forebears on his father's side had been small farmers and farm bailiffs in East Kent, around Canterbury and especially at Ash, near Sandwich, where records of the family go back to 1611. To this ancestry Read attributed his love of small farms and farm life which he was able to satisfy during half a century's geological field work in Scotland and Ireland. Probably for this reason also, he objected to living in cities and to city life in general. Even when appointed to the Chair of Geology at Imperial College, he preferred to have a few acres at Whitstable in spite of the sixty-mile daily journey to South Kensington which this decision involved. (A decision made, incidently, in defiance of the University of London regulations of that time.)
service, most of which was spent mapping crystalline rocks in the Scottish Highlands and Islands.
His initial assignment was to the Central Highlands where, on ground near Kingussie in Inverness-shire, he had his first opportunity to study the relations of high-grade metamorphic rocks and granites, a subject which was to remain a central interest throughout his scientific career. Hinxman, a veteran of the party which had surveyed the North-west Highlands, was instructed to train the new recruit. Read used to tell how he was sent round the crests of the hills while Hinxman walked up the valleys, and it is probable that although he received much wise advice on geological mapping, he had to establish for himself the best way to tackle the complex migmatites of that area. He remained grateful to Hinxman for his introduction to Scottish geology and valued this early link with one of the older generation of Scottish field geologists. It was with affection that Read would recount Hinxman's remark that his claim to possible future fame rested not on his part in the great North-west Highlands Survey but on his discovery of the first snow bunting's nest in Britain.
Read came naturally to this tradition of general interest in the countryside which had led so many of his predecessors to the Geological Survey of Scotland. Indeed, with his tall figure, slim until middle age, and his alert blue eyes below his tweed cap he might well have been taken for a keeper or shepherd at work, at any time throughout his career in the field. This career was abruptly interrupted by the outbreak of war when he enlisted in the Royal Fusiliers from which he wras invalided out three years later with the rank of corporal, after service in Malta, Egypt, Gallipoli and France. He was one of the handful of his battalion who returned unharmed after the opening day of the first battle of the Somme. He spent that day, after the failure of the early morning attack, alone in a shell-hole with a dying sergeant and probably owed his own life to his self-discipline in not attempting to make his way back to the British lines during daylight, for few who attempted this survived. Before his return to civilian life-he treasured the wording of his Army discharge certificate which described him as 'suited for a position of minor responsibility'-in June 1917, while still a patient in the Warncliffe W ar Hospital, Sheffield, he married Edith Browning-the youngest daughter of Frederick Thomas and Elizabeth Ann Browning-who, with their daughter Marguerite, now married to Peter Alexander Colligan, survives him.
Because of the illness which led to his discharge Read was for some time restricted in his diet. It was due to a thoughtful act by John Flett, F.R.S., then Assistant Director in charge of Geological Survey work in Scotland, that he was sent to Banffshire in 1917 where fish from the Moray Firth could readily be had. His task there was to complete the geological survey begun in the nineteenth century and to prepare a memoir which appeared in 1923 (8) .* His work in Banff, later extended to other parts of Buchan, led to * The numbers in parentheses refer to the numbered items in the bibliography at the end of this memoir.
important advances in three directions; in the interpretation of the structure and succession of the Dalradian rocks on the well-exposed coastline; in the appreciation of the significance of the regional metamorphism of these rocks and, in particular, of the andalusite-bearing schists; and in the understanding of the banded gabbros of the district and their reaction with the surrounding Dalradian schists. From Read's work embodied in the memoir and a number of papers, emerged a clear statement of the Dalradian succession (3, 8, 37) and a hypothesis to account for their structure, subsequently developed still further much later in his career when he postulated the existence of a major recumbent fold, the Banff nappe (21, 74). His treatment of the andalusiteschists and of the reactions between these schists and the later basic intrusions (4, 8, 9, 10, 12, 24, 63) with the production of norite through the contamina tion of gabbroic magma, illustrates some of Read's strongest points as a scientist. Both phenomena had already been observed, indeed Horne's account in 1884 of the Banffshire andalusite-bearing rocks pre-dates Barrow's classic work on regional metamorphism, and may well constitute the earliest description of zones of regional metamorphism in any country. Read's contribution was to describe the phenomena carefully and accurately, to relate them to contemporary theoretical work, witness, for example, his use of Bowen's investigations in his account of the contamination of gabbroic magma, and to pick out and emphasize the significance of any geological processes which seemed in his judgement to deserve such treatment. 'If there weren't so many slates there would not be so many norites' was one of the first examples of his ability to express an idea in a memorable phrase. It was through Read's work in North-east Scotland that the importance of con tamination of basic magma became widely appreciated; in similar fashion one of his later papers on the region (65) established regional metamorphism of Buchan type as an important type of regional metamorphism. The development of andalusite-and cordierite-bearing assemblages in pelitic rocks is now known to result from regional metamorphism accompanied by unusually high heat flow. Read was one of the first to appreciate the impor tance of unusual accessions of heat in the production of these rocks, which before his work had been regarded as the products of metamorphism 'under low stress'.
The Buchan region is largely a lowland district of rich till-covered farming land in which exposures away from the coast are not good. Looking across the country with hardly a rock in sight, one cannot but admire the tenacity of purpose with which Read discerned and grasped the opportunities for geological discovery in country very different from the well-exposed High lands which make up most of northern Scotland.
His work in Banffshire as a member of the Geological Survey naturally demanded attention to every aspect of the geology of the area. Even in fields not normally associated with his name he was able to make interesting and significant observations. His paper (5) with Flett on Tertiary gravels in Buchan and his account in the Geological Survey Memoir (8) of the glaciation Biographical Memoirs of the region are examples in point. They foreshadow the breadth of interests which became even more apparent later in his career in his lecture courses and in his books on general geology.
When Read moved first to Rannoch in the South-west Highlands and subsequently to Sutherland, a new phase in his career began. The Banffshire work had established his reputation as a petrologist and had shown Flett that he had on his staff a geologist who had the ability to carry the partly com pleted work of others to the point where both geological map and memoir were ready for the printer. It seems likely that it was Flett in his capacity firstly as Assistant Director and subsequently as Director of the Geological Survey, who saw to it that Read's abilities in this direction were properly used. This had a significant effect on Read's career, because it meant that, while in his thirties, he obtained a wider range of experience of granites, migmatites and high-grade metamorphic rocks as he completed work in several parts of the Highlands, than he would have done had he been engaged in the geological survey of a single map sheet which might have taken many years to complete. In fact it was not until the closing years of his career with the Geological Survey that for the first time he was responsible for breaking wholly new ground as a member of the team which began the geological survey of Shetland in the late nineteen twenties.
Despite his new responsibilities he maintained his interest in the geology of North-east Scotland and indeed the bulk of the thirty papers Read published on this subject were prepared after his move from Banffshire either during his spare time from Geological Survey duties elsewhere, or still later when he had moved to the academic world. The last of these papers was published in 1966, 49 years after he first reached Buchan in 1917. The more recent contributions to this considerable body of work are referred to later in this memoir. In the meantime we can return to the new phase in Read's career which opened with his transfer from Buchan, first to the South-west and then to the Northern Highlands of Scotland.
This (7, 13, 15, 25) together with his paper on the igneous and metamorphic history of Cromar (17) and his discussion of the schists of Middle Deeside and East Glen Muick (21), both based on private field work during leave from the Geological Survey, record a variety of petrological and structural detail about parts of the Scottish Caledonides. However, they do more than that, for Read was able, while writing the factual accounts required in official publications, to bring out much that was new on general problems relating to crystalline terrains.
In the Rogart area he found opportunities to study the varied relationships between granite and country rocks which remained among his principal interests for many years. He showed how the contact of the Rogart granodiorite, in places comparatively abrupt, elsewhere took the form of a 6-or 8-kilometre wide belt of migmatites between the igneous mass and the enveloping Moine schists. In Central Sutherland he was able to devise ways of subdividing the various structures he recognized within the large migmatite complexes exposed in that county. On Ben Klibreck, for example, where sheets of more migmatized rock overlie less migmatitic schists he recognized zones of veins and zones of permeation and drew a schematic section (25) to illustrate some of the variations within the complex. In all these publications there are frequent references to the contrasting behaviour of rocks of different chemical composition during high-grade metamorphism and migmatization. The Cromar paper (17) with its emphasis on the igneous and metamorphic history of an area of crystalline rock foreshadows an approach Read was to emphasize repeatedly in later papers. This was the necessity to consider the time relations and the geological history of the crystalline rocks just as the stratigrapher deals with the historical record preserved in fossiliferous sediments.
Read was probably the first geologist to identify the plagioclase-rich rocks which Goldschmidt had named trondhjemites, as important constituents of the Caledonian complexes of Scotland. At first, Flett was reluctant to allow this term to appear in official publications so that we find Read's first published references in his Cromar paper in the Transactions of the Royal Society of Edinburgh (17). Other careful petrographical work includes his noteworthy account of the remarkable clusters of small igneous intrusions of an alkaline nature which make up the Ach'Uaine Hybrids of Sutherland.
Read's work on structural geology was undoubtedly eclipsed at the time by the more spectacular results obtained by E. B. Bailey in the South-west Highlands. It is easy to forget that Read's mapping in North-east Scotland which led to the concept of the Banff nappe dates from as far back as the period when Bailey saw for the first time the role of large recumbent folds within the Scottish Caledonides. I can find no evidence that Read con tributed to Bailey's thinking on this topic, though they must have discussed such matters together. Their nearest approach to joint publication was in their investigations of Middle Deeside. In 1924 Read and Bailey made a rapid traverse of the country between Glen Clova and Deeside (21, p. 755). The significance of that area lay in the possibility that there one might find evidence as to the possible correlation of Dalradian rocks and structures developed in the North-east of Scotland and those in Perthshire and the South-west Highlands on which Bailey had been working. It was left to Read to put forward the key correlation of the Deeside and Loch Tay Limestones Biographical Memoirs which provided the critical evidence linking the recumbent folds along the outcrops of the Dalradian. Read is the sole author of this significant paper (21) but it is evident that both were responsible for this advance. As Read put it (21, p. 755): 'A section is, however, devoted to the question of correla tion with the Perthshire Highlands, and in the preparation of this I have to thank M r Bailey for his cooperation. It may be added that we are in agree ment as to the results obtained.' This vital step in the synthesis of Dalradian structures may well be Read's greatest single contribution to British tectonics.
Other advances in the field of structural geology for which he was respon sible at various times may be mentioned at this stage, though some date from much later in his career. They include his recognition in the South-west Highlands of tear faults subsidiary to the Great Glen Fault (7), his note on ptygmatic folding in Sutherland (20), the first recognition of boudinage in Britain (29), and his account of structures within the Banff nappe published in 1956 with Dr O. C. Farquhar (75) . By that time Read had taken to describing himself as 'pre-lineation' by which he meant that the recent concentration on small-scale structures had passed him by. In fact, however, he had been one of the first to appreciate the possible value of petrofabric analysis and had with Professor Kennedy carried out fabric studies in the 1930s results of which he kept but never published. It was in 1931 that recog nition of his interest in small-scale structures took another form when the menu at the dinner given in his honour by Geological Survey colleagues on his resignation spelled out a message in ptygmatic folds which could be translated only by reference to the lettering on a figure of these structures in R ead's Central Sutherland Memoir.
From the late 1920s date two other developments which are of importance, not only in themselves but for the subsequent work which they foreshadowed. One was Read's continued attention to the internal structure of migmatite complexes which has already been mentioned (25), and which inspired much work in the Scottish Highlands two or three decades later; the other was his interest in the timing of metamorphism and deformation which had become apparent in his Geological Survey work on the Scottish Mainland but which was to be even more clearly expressed in his accounts of the geology of Unst in Northern Shetland.
His transfer to Unst, the most northerly of the British Isles, occurred in 1929. He completed the primary mapping of this island before his resignation from the Geological Survey in 1931, but because of delays in the completion of the mapping of the remainder of Shetland no official account of Read's work in Unst has yet appeared. Fortunately he published the results of much of his Shetland work in scientific journals (26-30, 35, 36, 40). These are among the most impressive of Read's papers and it is regrettable that no way was found of accepting the offer he made many years after he had left the Geological Survey to prepare an official memoir on those parts of Shetland which had been surveyed by that date.
At the time of his field work in Unst, Read at the age of forty was at the height of his powers as a field geologist and every one of his eight papers on Shetland geology is of value today nearly forty years after they were written. Three central ideas emerged from this work: the importance of poly metamorphism, the great variety of trends that regional metamorphism may follow, and the significance of metamorphic differentiation. The metamorphic rocks of Shetland form part of the Caledonian chain which extends from Scotland into Norway. In Unst, Read found thrust blocks of these crystalline rocks, which are now in close juxtaposition, but which had lain further apart at the times when regional metamorphism had taken place prior to the thrusting. In each block Read was able to establish a succession of metamorphic changes. In the Valla Field block for example he showed that kyanite-garnet-staurolite-gneisses developed from argillaceous rocks, were later converted to chloritoid-schists and then to chloritephyllonites in three successive episodes of metamorphism. In contrast, else where in this small island no more than a few kilometres wide, Read found that andalusite-staurolite-schists had been converted to rocks containing the minerals kyanite and chloritoid. These findings are described in papers (30), (35) and (40) but Read continued to develop the concept of polymetamorphism for many years afterwards. There can be no doubt that it was his experience in Shetland which first led him to the view that most regionally metamor phosed rocks are likely to have been repeatedly metamorphosed, an opinion which recent geochronological research has largely substantiated.
The great variety of regionally metamorphosed pelitic rocks in Unst, together with the range displayed in Banff with which he was already familiar, provided another theme to which Read returned subsequently. This was the concept that each metamorphic area should be considered sui generis and that, in particular, geologists should be on the lookout for metamorphic sequences other than the classic succession described by Barrow. Many years later in 1952 these views crystallized in one of the best of his later papers, his account of metamorphism in the Ythan Valley (65) . There he set out clearly the hypothesis that andalusite-schists formed in what he termed 'Buchan metamorphism', were not local abnormalities due to low stress but were the products of metamorphism accompanied by high accession of heat. Read went on to suggest that this type of regional inetamorphism was possibly as widespread a phenomenon as the much betterknown Barrovian metainorphism, which had up to that time been widely accepted as the normal situation to be expected in metamorphic terrains. Here also Read's conclusions have been justified by subsequent work which has shown that andalusite is widely developed in regions of high heatflow as a product of the regional metamorphism of argillaceous rocks. The work of Professor Miyashiro in Japan, carried out independently, and published at the same time as Read's last Ythan Valley paper, and Miyashiro's later studies in other Pacific regions, have been of particular importance in establishing the variety of trends which regional metamorphism can follow as temperature varies independently of pressure.
Biographical Memoirs
The third question which arose from Read's work in Unst, that of metamorphic differentiation, was largely a development of earlier ideas first expressed by Eskola and Stillwell. R ead's contribution took the form of welldocumented illustrations of the phenomenon as found by him in meta morphosed ultramafic masses and in quartz-kyanite occurrences in Shetland.
In 1931 Read left the Geological Survey to begin an academic career as George Herdman Professor of Geology in the University of Liverpool, an appointment he held until 1938. He was one of the first of a number of officers of the Geological Survey to be elected to Chairs of Geology over the next two decades. Among other beneficial results, these moves led to a remarkably high standard of geological field work within British Univer sities. This was a development which Read himself had very much at heart. At the University of Liverpool he personally led student excursions each year and one of his students has recalled how he could be seen far ahead of his party in the field, a custom maintained by some successors in that post. When Read took up his post at Liverpool the department had a long tradition of research on Palaeozoic problems; when he left in 1938 he had added a reputation for excellent departmental research on crystalline rocks. Read himself was still largely concerned with working up material from Unst. While some students including such distinguished geologists as Professor Alan Wood and Professor R. M. Shackleton investigated palaeontological, stratigraphical and structural problems in Palaeozoic areas, Read en couraged others to take up questions arising from his own experience in the Highlands. Among them may be mentioned Dr Y. Cheng and Dr R. S. Collins both of whom worked on migmatite complexes in North Scotland. Dr Cheng, incidentally, became one of the few geologists trained in the western world to hold high scientific office in the Republic of China.
When Read moved to Imperial College in 1939 some research students moved with him, among whom was Dr Fernando who was investigating felspathized rocks from Shetland and who subsequently became Director of the Geological Survey, Ceylon.
The department at Liverpool at which Read worked until his election to the Chair of Geology at Imperial College was a small one, and Read used to look back nostalgically to his freedom from administrative cares at that time. He was not greatly involved in affairs of the University over and above his responsibilities as Head of a Department and neither then nor subsequently did he seek consulting work, though while at Liverpool he occasionally gave advice on forensic problems involving geological questions.
In 1937 Read delivered the first of the Presidential addresses which, probably more than any other of his publications, made his name widely known internationally. The occasion was his first Presidential address (39) to the Liverpool Geological Society when he spoke on 'Certain aspects of metamorphic geology'. In 1961 when he gave his last Presidential address (88), it was to the same Society in their centennial year; on that occasion his theme was concerned with 'Aspects of Caledonian magmatism in Britain'. In that address he sought to bring the Highland igneous activity whose chron ology was just being established, into relationship with the Palaeozoic volcanicity farther south in the British Isles whose timing had long been known through classical stratigraphical studies.
It was appropriate that in this the last of his Presidential addresses, he should take a subject which touched on so much of the research activities of the University of Liverpool and which bore so directly on his efforts to widen the scope of historical geology to include the crystalline rocks. Nearly a quarter of a century separated these two Liverpool addresses. In the interim between 1939 and 1954 Read had given eight other addresses which he subsequently reprinted in book form under the title The granite controversy (79). Running like a thread through these addresses is Read's approach to the crystalline rocks, which he viewed as historical documents from which a geological record could be readjust as surely as from the stratified sediments. It may well be that this, together with his insistence that geological problems should be viewed as a whole and that study of relationships between different geological phenomena may be critical, will ultimately prove to have been Read's greatest contributions to geological thought.
The first of these addresses (43) entitled 'Metamorphism and igneous action', composed for presentation to Section C of the British Association meeting at Dundee in September 1939, was never delivered because of the outbreak of war. Read once said that he first discovered that he enjoyed writing papers when he was preparing this address, and found himself almost for the first time, free of the constraints necessarily imposed on official memoirs and the like. The style of his opening words speaks for istelf: 'On many counts it is fitting that the subject of the metamorphism of rocks should be dealt with at a meeting in Dundee. In the first place, on 14 November 1797, there was born in Kinnordy, near Kirriemuir, less than a score of miles north of this city, that self-confessed "loudest and most indefatigable squaller of all the brats of Angus' who gave us the term itself-I refer, of course, to the illustrious Charles Lyell.' Here is the lucidity, the lightness of touch, the feeling for the history of the subject which made these addresses so widely read. At that time Read was approaching the age of 50, and before his 65th birthday he had given seven more addresses: two to the Geologists' Association (48, 50), two to the Geological Society of London (56, 59), one each to the Geological Society of America (53) and to the Geological Society of South Africa (62) and one at the bicentennial celebra tions of Columbia University (73) . On the latter occasion in 1954 he received the first of his two honorary doctorates, the second coming two years later from Trinity College, Dublin. He greatly appreciated these distinctions and perhaps just as much, the continuing links with the two institutions which followed in their train.
The eight addresses as reproduced in book form (79) extend for over 400 pages and show how Read's thought developed between 1939 and 1954. The volume is readily accessible and will not be summarized here, but some Biographical Memoirs assessment should be attempted, for it was undoubtedly through these addresses that Read moved from a position where he had been well known internationally to other specialists in the study of the crystalline rocks, to become a household name among geologists the world over. There were three underlying questions to which he repeatedly returned. Firstly, the necessity to consider the metamorphic rocks, the migmatites and the granites-the plutonic rocks as Read preferred to call them-as a whole. Secondly, the importance of studying the relations of these rocks in time and place, and thirdly the origin of granites.
In retrospect we can now see that the granite controversy in which Read played so large a part, and which he enjoyed, for he followed Hutton, whom he often quoted, in regarding controversy as a necessary preliminary to understanding, arose from a very simple situation.
The granitic rocks are unique among common igneous rocks in that they may form, through the partial melting of other kinds of rock, at levels within the crust sufficiently near the Earth's surface to be exposed later by erosion. Because of this, granites can be seen at the Earth's surface both as intrusions crystallized from magmatic melts and as masses intimately mixed with other varieties of crystalline rock in regions where granitic melts had been in the process of formation. Until this relationship was understood a prolonged discussion extending back to the early days of geology, had continued on the question as to whether granites were metamorphic or magmatic. One of Read's contributions was to point out that these rocks could be viewed as a series leading from granitic migmatites which remained within the region where they formed, to intrusive magmatic granites crystallized from magma which had moved through the crust from the point where it was first formed by melting of rock. Read arrives at this simple and valuable concept in the light of his own field experience and after a review of much of the world's literature. He taught himself to read half a dozen languages and not the least valuable parts of the addresses are the reviews of the Scandinavian, French, German, Austrian and Swiss literature which are provided for English-speaking readers.
His granite series, based essentially on the work of the French School of petrologists, can be presented thus: Time
-----------------------------------------------------------------------------------------> .
Crustal level Autochthonous granites, migmatites, metamorphites
Parautochthonous granites
Intrusive magmatic granites
Granite plutons
If the addresses had dealt with no more than the origin of granite it seems doubtful that they would have been as influential as they undoubtedly were. It may well be that the most lasting value lies in Read's exposition of the view that it is as profitable to study the historical geology of rocks formed below the Earth's surface as it is the stratigraphical record of the superficial sediments. This approach can be seen in his textbooks and perhaps in its clearest form in the book Geology: an introduction to Earth history (57) which appeared in 1949 and which Arkell once described in a review as a work of genius.
One must remember that Read was writing the addresses at a time when improved techniques in structural geology were making it possible to establish the relative ages of many plutonic phenomena and immediately before the great increase in radiometric age determinations which began in the mid1950s and which is now leading to a world-wide chronology for crystalline rocks. He was thus in the fortunate position of advocating a new approach to historical geology at a time when new techniques were attracting younger workers to this field.
Read was elected a Fellow of the Society in 1939 shortly after his return to Imperial College when he once more succeeded Professor P. G. H. Boswell, who had retired from the Chair of Geology the previous year. From that year onwards he gave an annual course in elementary geology which began each February and continued until June. The lectures covered all branches of the subject other than palaeontology. As might be expected they were models of clarity.
The development of his own research school was halted by the Second World War. Some of the small number of postgraduate students at Liverpool had moved to Imperial College when Read took up his post in January 1939. Once these students had completed their studies research activity largely ended until 1945. During the war Read was heavily involved in Civil Defence and in firewatching duties at Imperial College. He himself has recorded how his Presidential addresses to the Geologists' Association came to be written. 'They were prepared under wartime conditions in the base ment of the Royal School of Mines in London. This preparation in the congenial company of firewatchers from cleaners to professors-in that order of decreasing proficiency, I am afraid-occupied the long dull periods between more exciting occurrences.' Some undergraduate teaching con tinued and throughout the war the department remained open in South Kensington and was never evacuated.
After the war a large number of students came to work with Read. He chose his students with care and then left them largely to educate one another though he was always ready with wise advice when this was requested. He took great pains to train students in field mapping, was very quick to see when a student's research programme had lost impetus and was ready with suggestions to get matters moving. He was prepared, if necessary, to spend many hours correcting a student's manuscript and in advising how it could be improved, and probably read drafts of most papers written within the department.
A number of his students worked on problems concerning the geology of North-east Scotland and this led to a number of joint papers, for he himself Biographical Memoirs continued field work in Buchan. W ith R. M. Shackleton and W. S. Pitcher he set about a lengthy investigation of the geology of the Dalradian rocks of Donegal. This was the major research project in which he personally took part. He launched other young students on work on the Lewisian and Moine rocks of Scotland though he himself was not personally involved in their investigations. Curiously he never returned to Shetland though he en couraged D. Flinn in his work there and always followed Dr Flinn's subsequent research in Shetland with particular interest.
The central theme around which the research programme in North-west Donegal was organized was that of the relationships of a number of very different granitic bodies both with each other and with the Dalradian metamorphic rocks which enclose them. This theme brought together several of Read's long-standing preoccupations, notably his interest in the origin of granites and associated rocks, and his concern with the interpreta tions of earth-history from the records supplied by plutonic rocks. Together with W. S. Pitcher and many younger colleagues he was able to establish a sequence of granitic bodies showing distinctive differences not only of composition but also of mode of emplacement and of contact-relationships. These were interpreted in terms of the progressive change of crustal environment during the later stages of the Caledonian orogeny. From these beginnings there has finally emerged a much clearer general understanding of the geological structure of Donegal and of the connexion between the Caledonian belt of North-west Ireland and that of Scotland.
Read's later work in North-east Scotland was mostly concerned with the problems which had presented themselves during his original survey and which he now saw could be tackled by new methods. Thus, he made use of the primary depositional characters of the Dalradian rocks to establish the form and arrangement of the major fold-structures over the whole terrain. W ith O. C. Farquhar, he showed the major folds and dislocations were crossed obliquely by the principal metamorphic boundaries and inferred that metamorphism had outlasted tectonic activity. He returned to the problems of chemical variations in the basic intrusions of the region in the light of advances in the understanding of magmatic differentiation and interpreted one of the largest intrusions-the Insch gabbro-as a layered body, showing, on the basis of joint work with Sadashivaiah and Haq (89), that variations of major and trace elements conformed to this interpretation. He collaborated with Blundell (82) in the application of palaeomagnetic techniques in an effort to date the deformation of the layered rocks of North east Scotland. This work is another example of the readiness with which throughout his career he made use of new techniques and new methods of enquiry.
Read did not end his active research in the field in Donegal and North east Scotland when he retired from his Chair at the age of 65 in 1955. He accepted an appointment as Senior Research Fellow at Imperial College and continued to work in the department, an arrangement which proved most satisfactory for it meant that he was readily available for consultation, though characteristically he never offered any comment on the work of the Geology Department unless his advice had first been sought. During the sixteen years he had been Head of the Department he had progressively enlarged the range of its activities. He encouraged J. S. Webb to develop research in applied geochemistry and initiated the arrangement by which Professor Bruckshaw and some of his colleagues moved from the Physics Department at Imperial College to establish an applied geophysics group within the Department of Geology.
He himself gave few advanced lectures preferring to maintain the tradition that the Professor of Geology took the main part in the teaching of elemen tary courses in the subject. He took administration in his stride and was adept at maintaining a happy and informal atmosphere within the Depart ment. He served as Dean of the Royal School of Mines from 1943 to 1945 and was elected Pro-Rector of Imperial College in 1952. He was the first to serve in that office, which at that time, did not involve unduly onerous duties. However, in October 1954 the Rector, Sir Roderic Hill, died suddenly and Read then became Acting Head of the College for the remainder of the academic year, until Sir Patrick Linstead was appointed as the next Rector. Read apparently found no difficulty in combining the responsibilities of the two posts throughout that year, the last before his retirement from the Chair of Geology.
Because of his administrative abilities and his success at arriving at workable solutions of complex problems he was much in demand as a member of committees and of the Councils of learned societies. He served on the Royal Society Council from [1946] [1947] [1948] In the early spring of 1963 he was taken ill and thereafter lived in his home in Whitstable never visiting London again. During the last seven years of his life he continued to work on the series of textbooks which he and Dr Janet Watson published. The first volume of their Introduction to geology appeared in 1962 and Read had completed his contribution to the second volume shortly before his death. Another elementary text Beginning geology appeared in 1966. In these two books one can see once again the clarity of R ead's thought and writings and both have been widely used.
Read died on Easter Sunday 29 M arch 1970 after a heart attack; he was aware during his brief illness that Easter Sunday was approaching and followed the passage of time until midnight was reached. A profoundly religious man he took an active part in the work of his parish in Whitstable where he served as People's Warden for a number of years. No one could be with Read for long without being aware that one was in the presence of a great man, a man of great simplicity and modesty, without pretentions of any kind. O f all his publications the one which perhaps better than any other illustrates the man and his approach to his subject is his small book Geology: an introduction to Earth history which closes with these words: 'The tale is told. The geologist, standing on the earth as upon a footstool, looks at the past with wonder and turns to the future with hope. In manu Deis sunt omnes fines terrae.'> It is a pleasure to thank Mr J. A. Gee of Imperial College for supplying a copy of his photograph of Professor Read. I wish to thank M r P. A. Colligan and my wife Dr Janet Watson for help in preparing this Memoir.
